Aim: To explore in daily clinical practice the evolution in time of the fesoterodine and solifenacin dose pattern and assess the therapeutic benefit provided by the highest dose of these anti-muscarinics. Patients and Methods: This was a post-hoc analysis of data from an observational, crosssectional, retrospective and multicenter study. Adult patients diagnosed with over active bladder (OAB) who initiated fesoterodine or solifenacin treatment were included. Data on the prescribed treatment and dose, change of dose, reasons for switching and treatment benefit were recorded. Results: A total of 828 subjects were analyzed (262 receiving solifenacin and 566 fesoterodine). Most subjects were women with a mean time since diagnosis of more than one year and aged around 60 years old. The majority of patients initiated the OAB treatment with the lowest available dose (64% fesoterodine vs. 77% solifenacin). At the follow-up visit 54% of the fesoterodine group and 66% of the solifenacin opted for dose escalation. At the study visit, 70.1% fesoterodine vs. 43.3% solifenacin remained on the highest dose. A significantly greater proportion of subjects receiving fesoterodine 8 mg, reported higher improvement in terms of both patient-reportedtreatment benefit and clinical global impression compared with solifenacin 10 mg (p < 0.05). Conclusion: In routine clinical practice more than half of the patients opted for the higher dose and remained on it over time, suggesting a desire for greater efficacy. Fesoterodine 8 mg seems to provide greater benefits from the physician's and the patient's point of view compared with those provided by solifenacin 10 mg. * Corresponding author.
Introduction
Overactive bladder (OAB) is a lower urinary tract disorder characterized by urgency with or without urge incontinence, often with increased daytime frequency and nocturia [1] . The symptoms associated with OAB can significantly affect the psychological, social, occupational, domestic, and sexual aspects of those who suffer from it [2] . As a result, OAB has a negative impact on the patient's quality of life [3] . Although antimuscarinic agents are the pharmacological mainstay of OAB treatment [4] , efficacy and tolerability vary considerably among patients and agents [5] [6] . Drug sensitivity varies between patients due to a combination of pharmacodynamic and pharmacokinetic factors [7] [8] . Several antimuscarinics are available in more than one dose. Flexible dosing offers patients the option of increasing or decreasing their dose and thus optimizes the balance between efficacy and tolerability [9] [10] . Data from the EIGTH study provide confirmation that fesoterodine 8 mg demonstrates superior efficacy compared with fesoterodine 4 mg [11] . Notably, solid evidence of increased efficacy with higher approved doses has not been shown with other agents used in the treatment of OAB [12] [13] or has only been demonstrated over a short (4-week) period [11] [14] .
Starting at the lowest available dose will allow identification of those patients who are responders and achieved a good efficacy-to-tolerability ratio with the lowest dose. However, patients with low-drug response may discontinue treatment due to a lack of efficacy. The perception of lack of efficacy is one of the most common reasons for non-compliance and discontinuation of OAB therapies [15] [16] . Some physicians prefer to start patients on a high dose and de-escalate if bothersome adverse events are noted [17] in order to prevent discontinuation or loss of confidence in the treatment. In observational and flexible-dose studies approximately 50% -63% of the subjects opted for dose escalation [6] [18] .
This post-hoc analysis was aimed to explore in daily clinical practice the evolution in time of the fesoterodine and solifenacin dose pattern. In addition, the therapeutic benefit provided by the highest dose of these antimuscarinics was also assessed.
Patients and Methods
This was a post-hoc analysis of data from an observational, cross-sectional, retrospective, multicenter study, carried out by one hundred urologists and gynecologists at eighty-eight public and private centers from all over the Spain, and aimed at describing the profile of the overactive bladder (OAB) patient on treatment with flexible-dose antimuscarinic treatment in daily clinical practice. This was a non-interventional study, the choice of antimuscarinic and dose was at the discretion of the physicians in routine clinical practice. Eligible men and women were ≥18 years of age, diagnosed with OAB who had initiated fesoterodine or solifenacin treatment and who made done two previous visits [starting treatment (v-2) and follow-up visits (v-1)] to the study visit (v0), with a period of time of at least of 8 weeks between the follow-up visit and the study visit. Patients undergoing inferior urinary tract surgery or who had given birth in the last year were excluded.
All patients provided their informed written consent. In accordance with the Spanish recommendations, the study was approved by the Clinical Research Ethics Committee of Hospital General Universitario of Valencia, and it was conducted in compliance with the principles contained in the Declaration of Helsinki for studies in humans.
Data from the visit in which the treatment was initiated (v-2) and from the follow-up visit (v-1) in which the dose could be adjusted were recorded retrospectively at the single study visit (v0).
Data on the prescribed treatment and dose, change of dose and reasons for switching during the follow-up, were recorded retrospectively from clinical records.
Patients also completed at the study visit several validated OAB-specific questionnaires including the overactive bladder questionnaire short form (OAB-q SF) [19] , the patient perception of bladder condition (PPBC) [20] and the urgency perception scale (UPS) [21] . In addition they completed the treatment benefit scale (TBS) [22] , the clinical global impression (CGI) scale [23] , and the Morisky-Green scale [24] .
OABq questionnaire asks about how much the patients have been bothered by selected bladder symptoms and how these symptoms have affected their life during the past 4 weeks. It comprises an eight-item Symptom Bother scale (0 = no bother to 100 = maximum bother) and 25-item health-related quality of life (HRQL) scale with 4 domains (0 = the worst HRQL to 100 = the best HRQL). PPBC is a single-item, 6-point scale used that asks patients to rate the severity of their bladder-related problems (from 1 = no-problems to 6 = many severe problems). UPS is a three-point scale that assesses patient perception with regard to the urgency symptom. The CGI consists of two subscales. The first subscale, severity of illness (CGI-S), assesses the clinician's impression of the patient's current illness state; it is scored from 1 = normal/not at all ill to 7 = extremely ill. The Clinical Global Impression of improvement subscale (CGI-I), assesses the patient's improvement or worsening compared with the state before starting treatment, rating 1 -7 (1 = very much improved, 7 = very much worse). The TBS is a self-administered single-item instrument used to compare the current state of their urinary problems with their state before the start of the treatment. Rating 1 -4 (1 = greatly improved, 4 = worsened during the treatment). The Morisky-Green questionnaire is a four-question survey to assess the patient's treatment adherence. Patients were classified as compliant when they answered correctly the 4 questions [24] .
Statistical Methods
In this post-hoc analysis, patients were stratified according to treatment and whether they opted at the follow-up visit for maintaining the highest dose initially prescribed or for dose escalation.
To carry out this post-hoc analysis, a statistical power of the study was previously calculated, which would allow to assure, with an error α < 0.05 and an error β < 0.2, that with the sample size recruited, was available a sufficient statistical power to perform separate bilateral contrasts between fesoterodine and solifenacin, both in the dose maintenance group and in the dose escalation group. The score on "Bother by OAB symptoms" from OABs-SF questionnaire was used to calculate previously the statistical power, as this variable was the most approximate one available in the study that assessed, from the patient's point of view, the degree of discomfort of the OAB symptoms, since no mictional diary was available that could measure the number of urinary urgencies with or without incontinence, characteristic of the OAB, but which are not used on a routine basis in daily clinical practice. The statistical power detected for this variable was 82.1% in the comparison of the dose maintenance groups and 81.2% in the escalation one.
The patient's degree of improvement or worsening according to the CGI-I subscale was categorized as improved (very much improved, much improved, minimally improved), no change or impaired (minimally worse, much worse, very much worse). The current state of the patient's urinary problems compared with the state before the start of the study, according to the TBS, was also grouped into three categories: improved (greatly improved, improved) no change or impaired (worsened during the treatment).
A descriptive statistical analysis of all the variables was performed, including central tendency and dispersion measures for continuous variables, and absolute and relative frequencies for categorical variables. Student's t-test, Mann-Whitney-U test or Kruskall Wallis H test were used to compare quantitative variables and Pearson's chi-square or Fisher exact tests for qualitative variables. Tests were two-tailed with a significance level of 5%. Data were analyzed using SPSS V17.0 statistical software.
Results
A total of 851 patients were included in the original study of which 828 subjects were analyzed in this post-hoc study (262 receiving solifenacin and 566 fesoterodine).
Demographic and clinical characteristics of the patients were similar amongst treatment groups ( Table 1) . Most subjects were women with a mean time since diagnosis of more than one year and aged around 60 years old. The majority of patients suffered from at least one concomitant disease, the most frequent being hypertension ( Table 1 ). The majority of the patients were receiving concomitant medications (76.8% -66.7%) ( Table 2 ). The only difference observed between groups was that a significantly greater proportion of men in the escalator fesoterodine group received concomitantly alpha-blockers compared with the solifenacin group (0.047).
Treatment length was significantly shorter in fesoterodine groups compared with solifenacin [mean (SD) in patients who maintained the highest dose: (n = 156) 10. Subject disposition at the different visits of the study according to treatment and dose is shown in Figure 1 . The most of patients initiated the OAB treatment with the lowest available dose, (64% fesoterodine vs. 77% solifenacin). At the follow-up visit the 54% and 66% of the fesoterodine and solifenacin patients respectively opted for dose escalation, whereas only around 20% decided to decrease the dose (Figure 1) . At the study visit, the proportion of patients who maintained the initial dose prescribed was greater in the fesoterodine group compared with solifenacin (70.1% (143/204) vs. 43.3% (26/60) remained on the highest dose; 38.6% (140/362) vs. 15.8% (32/202) remained on the lowest dose). The reasons for switching dose at follow-up visit were mainly due to lack of effectiveness (74.7% fesoterodine vs. 80.8% solifenacin), followed by side effects (15.0% fesoterodine vs. 8.3% solifencin). Similarly, at the study visit, lack of effectiveness also led to switching in most of the cases (45.7% fesoterodine vs. 67.3% solifenacin), followed by side effects (28.6% fesoterodine vs. 18.8% solifenacin). Figure 2 shows the overall count of all patients who received the same dose at each visit with regard to the initial number of patients on each treatment. At the follow-up visit a higher use of high dose was observed in the solifenacin group (61.5% fesoterodine, 69.5% solifenacin, p = 0.029), however, at the study visit, the proportion of patients who received the higher dose was greater in the fesoterodine group compared with solifenacin (62.0% vs. 40.5%, p = 0.0001). One hundred and fifteen (43.9%) patients of the solifenacin group required switching of treatment at study visit vs. 26 (4.6%) patients that received fesoterodine. Table 3 shows the OAB clinical assessment at study visit. The illness status of patients in the physician's judgement was meaningfully better in the fesoterodine groups according to CGI-S ( Table 3) . Furthermore from the physician's point of view (CGI-I), the treatment benefit achieved in the fesoterodine groups was significantly better compared with the solifenacin groups ( Table 3) . The proportion of patients who improved according to CGI-I (categorized as improved: very much improved, much improved, minimally improved) was meaning fully higher in the escalator fesoterodine group than in the escalator solifenacin group (91.0% vs. 77.1%, p = 0.002); however, between the treatment groups of patients who maintained the highest dose, numerical but no significant differences were observed (94.3% fesoterodine vs. 88.1% solifenacine, p = 0.097). Patient-reported treatment benefit (TBS), was also significantly higher in the fesoterodine groups compared with solifenacin ( Table  3) . Patients who received fesoterodine, reported having significantly less bother due to bladder symptoms and lower severity of their bladder-related problems according to OAB-q and PPBC questionnaires ( Table 3) . However, scores on the UPS scale indicated a similar perception of the urgency symptom in both treatment groups ( Table 3 ). The treatment compliance rate was similar between treatment groups ( Table 3) . With regard to the use of healthcare resources, a significantly greater reduction was only observed in the number of absorbents used in the fesoterodine group that maintained the highest dose compared with solifenacin, but not between groups that increased the dose ( Table 3 ).
Discussion
This post-hoc analysis provides real-world data on dose patterns of the two novel anticholinergics agents.
In the present study most of the patients initiated the OAB treatment with the lowest available dose, as is recommended. At the follow-up visit, however, more than half opted for dose escalation, whereas only around 20% of those who initiated with the highest dose decided to decrease it. Our findings, stemming from the usual clinical practice, were in line with those reported in previous flexible-dose trials [6] [25]- [30] . The availability of different doses provides an opportunity to establish an optimal balance between efficacy and tolerability in individual patients [9] [10] . Subjects with high drug sensitivity may experience sufficient efficacy on a lower dose of drug but experience unacceptable tolerability on a higher dose. In contrast, subjects with low drug sensitivity may experience insufficient efficacy on a lower dose but experience increased benefit with acceptable tolerability on a higher dose [7] [25] . The results of the present study seem to indicate that in routine clinical practice a large proportion of patients could belong to the latter group of subjects.
The usual approach is to start off at the lowest available dose and escalate to a higher dose when needed [7] . Some physicians, however, prefer to start patients on a high dose and de-escalate if bothersome AEs are noted [17] due to lack of efficacy is one of the most common reasons for non-compliance and discontinuation with OAB therapies [15] [16] . Furthermore, some patients need a more rapid symptom reduction, so starting on high dose could be justified in cases of severe OAB [9] , previous treatment failure [17] or when OAB symptoms have a significant impact on the patient's psychosocial environment [31] . These patients need a positive reinforcement that prevents discontinuation or loss of confidence in the treatment.
In this study lack of effectiveness led to switching dose in most of the cases. Collectively, these data may suggest, such as was reported by other authors [18] , that efficacy concerns may contribute more to the decision to increase the dose than tolerability concerns.
In the present study, the proportion of patients who remained on the initial dose prescribed to the end of the study was greater in the fesoterodine group compared with solifenacin (70.1% vs. 43.3% remained on the high-est dose; 38.6% vs. 15.8% remained on the lowest dose). A recent observational, multicenter and retrospective study aimed at assessing persistence in patients initiating treatment with fesoterodine, solifenacin or tolterodine in routine clinical practice showed that the cumulative probability of remaining on initial antimuscaric at 52 week was significantly higher for fesoterodine than for solifenacin and tolterodine [32] . Compared with fesoterodine, the proportion of patients who required switching of treatment at study visit was higher in the solifenacin group. Although we should be borne in mind the lack of homogeneity on treatment duration between groups, our results would be in line with data of the study stated above. In addition, the proportion of patients who remained on fesoterodine 8 mg was similar to those described in a long-term open-label extension trial, where 61% of the patients continued fesoterodine treatment for ≥24 months and 71% elected to maintain the fesoterodine 8-mg dose throughout treatment [33] .
Efficacy and tolerability of the different antimuscarinics vary due to pharmacokinetic and pharmacodynamic properties [34] [35] . The utility of multiple doses is based on the assumption of a dose-response effect. The clearly dose-response provided by fesoterodine has been shown in several clinical trials and in routine medical practice [6] [11] [25] [36] . Several studies of solifenacin flexible-dose have been carried out, but direct comparison data between non-escalator and escalator patients have not been finally published [29] [37] . Recently, improved effectiveness with up-titration has been shown for solifenacin in a randomized clinical trial [38] . Chun et al. in a observational retrospective study aimed to determine the baseline clinical characteristics associated with dose escalation of solifenacin in OAB patients, showed, in contrast to the week 4 results, no significant differences in the diary variables (mean numbers of micturitions, urgency episodes and IUU episodes per 24 hours) between escalator and non-escalator groups after 12 and 24 weeks on treatment [39] . Recently, have been published a observational study which primary objective was to evaluate the efficacy and safety of flexible dose solifenacin in men with LUTS, but comparative data between solifenacin 10 mg vs. 5 mg were not shown [40] .
Our findings seem to be in line with those reported previously [41] . In the present study, the majority of the patients reported being improved, however a significantly greater proportion of subjects receiving fesoterodine 8 mg, reported greater improvement in terms of both patient-reported-treatment benefit and clinical global impression compared with solifenacin 10 mg. In addition, although should be borne in mind that the basal OAB severity of the patients was not recorded, overall patients who received fesoterodine stated a significantly better OAB perception of their bladder condition according to OAB-q and PPBC questionnaires compared with solifenacin.
The results of the present study should be interpreted within the context of its limitations. There were limitations inherent in the observational design of the study. In this study, the groups of patients were well-balanced, yet, as was stated above, the treatment length differed between groups. In addition, some baseline data such as the basal OAB severity of the patients, were not registered due to the retrospective and cross-sectional nature of the design of the study.
Conclusion
In conclusion, our analysis suggests that in routine clinical practice more than half of the patients opted for the higher dose and remained on it over time, suggesting the need for greater efficacy, while a smaller proportion of patients seem to achieve a favorable balance of efficacy and tolerability with a lower dose. Moreover, fesoterodine 8 mg seems to provide greater benefits from the physician's and the patient's point of view compared with those provided by solifenacin 10 mg.
